Supplemetary Material BENCHMARK DATA AND COMPARISON TO IESH THEORY
We report the experimental and theoretical values of this work for vibrational excitation for collisions of NO with Au(111) as a function of surface temperature, , and incidence energy of translation, .The numerical values shown in Tables S1 are the data presented in Fig. 3 
THE QUALITY OF AGREEMENT BETWEEN EXPERIMENT AND THEORY
In the main body of the paper we stated that Pearson's χ (Equation 1) was used to evaluate the quality of the agreement between experimental excitation probabilities and those derived from IESH theory. The χ values were derived for each incidence energy of translation and for each vibrational channel. See Figure S1 . From Table 1 one can see that there is not a perfect one-to-correspondence between experimental and theoretical surface temperatures. This required interpolation between theoretical points to obtain a theoretical expectation at each experimental value of . The fitted lines shown in Fig.  S1 were used for this purpose. This introduces an uncertainty in the evaluation of the errors, however, one that is comparable to the statistical noise of the trajectory calculation. Figure S2 shows a comparison of experiment and theory on a linear scale. Figure S1 : Arrhenius plots of the experimental and theoretical results shown in Table S1 . The Arrhenius fits to the theoretical predictions were used in the derivation of the χ values. See text.
